Background Health extension workers (HEWs) are the implementers of the unique primary health care programme of Ethiopia. They facilitate community participation in maternal health service delivery via the health development army (HDA) and pregnant women forums (PWFs). As part of a quality improvement intervention, HEWs received training, guidance and supervision focused on facilitation of HDA meetings and PWFs. We aimed to assess the effect of the intervention on maternal health service utilization and explore the perceptions of stakeholders regarding efforts to enhance community participation in maternal health.
The Alma Ata declaration of 1978 defines primary health care as essential health care that is universally accessible and acceptable at an affordable cost. It focuses on disease prevention and health promotion through community participation and encourages the community to contribute to and maintain their own health. It is believed that community participation leads to more cost-effective service delivery and increases service utilisation. As communities take greater ownership of health services, these services would become culturally acceptable and responsive to local needs, resulting in increased self-reliance and social awareness in the community, and ultimately lead to better health outcomes (1, 2) .
In 2004, the government of Ethiopia introduced a community-based initiative called the Health Extension Programme (HEP) to deliver primary health care services. The HEP contains 16 health packages under four main areas: disease prevention and health promotion, personal and environmental hygiene, maternal and child health, and health education (the latter being a cross-cutting theme). The HEP is primarily implemented by health extension workers (HEWs), female residents who are selected by their community and trained for one year (3) (4) (5) . HEWs spend three-quarters of their time on home visits and the rest of the their time they are based in health posts to deliver primary health care (6) .
Maternal and child health are the highest public health priorities in Ethiopia. In 2015, the maternal mortality ratio was 353 per 100,000 (7) (8) (9) . This could be explained by factors that are negatively affecting the utilization of existing health services (10) . In 2016, the national antenatal care (ANC) follow up (defined as at least two follow up during pregnancy of the required four standard visits) and skilled delivery were just 62% and 26% respectively (11) .
Studies and national HEP assessment reports show that access to and coverage of maternal and child health services have improved after introduction of the HEP (12) (13) (14) . Community participation has been identified as one of the key drivers of these improvements (15) . The work of HEWs is extended beyond health posts to communities through the health development army (HDA -a network organized in clusters of five households to one "leader" household) and pregnant women forums (PWFs) (16). The HDA leaders identify pregnant women in their kebele (village) and refer them to the health posts for ANC services and encourage them to attend PWFs. (15) . The main aim of the PWF is to increase skilled delivery though interactive discussion about pregnancy, danger signs and risks associated with delays in seeking health care. The use of ANC, delivery and postnatal care services is promoted in a peer setting of pregnant women and the importance of birth preparedness and breastfeeding is discussed as well. The discussion is facilitated by HEWs and assisted by midwives from the catchment health centres (17, 18) . An earlier study in Sidama, Southern Ethiopia reported that performance of HEWs and utilization of maternal services was, amongst other factors, influenced by the extent of community participation (19) .
Objective
The aim of this study was to assess the effect of a quality improvement intervention that is enhanced community participation within HDA meetings and PWFs on maternal health service utilization and explore the perceptions and experiences of communities and HEWs of that intervention.
METHODS

Study area
This mixed-methods study was conducted from July 2014 to February 2016 in Shebedino district (woreda) in Sidama zone of southern Ethiopia. The district has a population of 261,271 living in 32 villages. It has one primary hospital and nine health centres. There are 32 health posts and 65 HEWs in the community. The HEWs are supported by 32 HEWs supervisors and 30 midwives from the catchment area health centres.
Health extension programme
The government of Ethiopia launched innovative health extension programme (HEP) with main focus on preventive and promotive health services to ensure access to primary health care in the community. The HEP is organized under 16 health packages of which maternal and child health is one of the major components. The HEP is implemented by health extension workers (HEWs), female 10 th grade completed women who were selected by the community and received one year training about the packages and its implementation. The HEWs are employed, salaried and deployed by the government to function from health post, providing service to catchment population of about five thousand people. Under the HEWs exist health development army leaders that are model households coordinating the health issues of five households under their network, primary responsible for the HEWs and support their community activities. HEWs coordinate the work of HDAs and work with catchment health centre to ensure successful implementation of the health extension packages. However, the function and service delivery depends on the commitment of the HEWs, coordination with the health centre health workers and support from the districts.
The community participation intervention
A baseline assessment was conducted to understand the status of maternal health service delivery in the district, including barriers and facilitators to the role of HEWs. Quality improvement interventions were designed to address the key problems identified, one of which focused on enhancing community participation in maternal health. This intervention addressed weaknesses in the existing community HDA leaders meetings and PWFs by: 
Data management
Qualitative and quantitative data collection methods were employed to explore perceptions and experiences of communities and HEWs regarding efforts to enhance community participation with both types of community meetings; and to assess outputs and outcomes of the intervention. The main variables included the percentage of health posts conducting monthly PWFs or HDA leaders' meetings, meeting attendance, and longer term outcomes on maternal health service utilization, as tracked from routine reporting systems. Observation of HDA leaders' meetings and PWFs was conducted over time in randomly selected health posts. This was combined with indepth interviews (IDIs) with HEWs and their supervisors and maternal health program managers, and focus group discussions (FGDs) with female and male community members at the end of the intervention period ( Table 1) . 
Data collection
Data were collected from routine registers, reports, minute books of HDA leaders' meetings and PWFs of nine health posts. The variables included the proportion of registered pregnant women that was identified by HDA leaders, the proportion of pregnant women who attended the PWFs and HDA leaders who attended the HDA leaders' meetings. The maternal health indicators assessed were ANC attendance and facility delivery.
Observations of community meetings
HDA leaders' meetings and PWFs were observed by two researchers. Two HDAs meetings and three PWFs were repeatedly followed by researchers, at the baseline, midline and endline of the intervention period. A total of six HDA leaders' meetings and nine PWFs were observed during the intervention period. The observations captured the feedback of the community about maternal health services. After the meetings, the researchers provided feedback to the HEWs about the mode of facilitation, discussion and participation of attendants.
In-depth interviews
HEWs were interviewed about factors that influenced their motivation, specifically about how the community participation intervention influenced their work. The IDIs were conducted at the health post, and participants were interviewed based on their motivation status (unpublished data) -four highly motivated and four less motivated HEWs were interviewed and followed up, resulting in 24 IDIs in three rounds. At the end of the intervention, eight extra IDIs were conducted with HEWs to obtain their perspectives on how the intervention affected their work, their opinions about it, and what worked well and what did not work well and why. In addition, eight key informant interviews (KIIs) were conducted with health managers, two with staff from the district health office, two from health centres and four with HEW supervisors.
Focus group discussions
Eight FGDs (each consisting of 8-10 participants) were conducted, four with male and four with female community members. The majority of women were between 30-34 years and they comprised of HDA leaders, pregnant and lactating women, women who gave birth in the past year and their relatives. The majority of men were between 35-39 years and they comprised of kebele administrators, religious leaders, influential people and husbands of pregnant women, lactating women and/or women who gave birth in the past year. The FGDs were conducted in the community where it was convenient for the participants.
Recruitment of participants
The recruitment process was done with full engagement and support of relevant stakeholders in the study area. These were the head of the Sidama zone Health Department, HEP coordinators of the district health office, supervisors of HEWs in the nine health centres and 32 kebele administrators. They were engaged in identifying, contacting potential study participants and facilitating their participation in their respective levels or areas. Participants were recruited after obtaining informed consent to participate in the study.
Quality Assurance
Researchers were trained on qualitative data collection procedures in relation to this study. The topic guides were drafted in English and translated in in Amharic and then in the Sidama language for participants unable to understand Amharic. Back translation was conducted for quality assurance. The topic guides were piloted in a different district and small adjustments were made to clarify questions and probes. During data collection, regular debriefing meetings were held to discuss preliminary findings and data saturation (20) .
Data analysis
For each meeting observation, a summary report was written and independently read by three researchers, from which key themes were drawn jointly. All IDIs and FGDs were digitally recorded, transcribed and translated into English. A sample of transcripts was randomly checked against the recordings to ensure data quality. The transcripts were read by three researchers to identify key themes and to elaborate on the initial deductive code frame based on themes in the topic guides. Transcripts were coded using NVivo (version 10) software, emerging themes were discussed and added, and the coding was refined. The coded transcripts were further analysed and summarized in narratives for each theme and sub-theme. For quantitative data, descriptive analysis was conducted using Excel.
Ethical considerations
Ethical approval for this study was provided by the Research Ethics Committee of Liverpool School of Tropical Medicine, UK and the Regional Health Bureau of the Southern Nations, Nationalities, and Peoples Region of Ethiopia. We also obtained support letters from the Sidama zone health department and district health offices to ensure permission and cooperation from health institutions, health workers, HEWs and community members. Informed consent was obtained from the study participants.
RESULTS
The intervention resulted in increased engagement of HDA leaders, participation of pregnant women in PWFs and contributed to increased utilization of maternal health services.
The exploration of the perceptions of stakeholders who were involved in the intervention yielded the following major themes: attendance, content, facilitation and general benefits and challenges of the HDA leaders' meetings and PWFs.
Attendance of community meetings by HDA leaders and pregnant women
The proportion of HDA leaders attending the meetings increased from 12.4% at baseline to 43% at endline (p<0.05). As shown in Table 2 , the proportion of pregnant women attending the PWFs increased from 47% at baseline to 83% at endline (P<0.05). The increased attendance of both the HDA leaders' meetings and the PWFs was confirmed by all study participants. 1997/2398 (83.3%) ANC -antenatal care, PW -pregnant woman, PWF -pregnant woman's forum *The number of pregnant women attending the PWF exceeded the number of expected pregnant women. This could be explained by pregnant women attending the PWF from outside the health post's catchment area, or it could be that the number of expected pregnant women was estimated too low in the health management information system. The PWFs were better attended than the HDA leaders meeting. This could be due to non-willingness of HDA leaders as some of them sought financial incentives that were not available.
Content of community meetings: HDA leaders' meetings and PWFs
The content of community meetings varied based on the type of the meeting. The agenda of discussion during the PWF was about pregnancy-related issues and maternal health services, such as the importance of ANC, institutional delivery and postnatal care. The agenda of the HDA leaders' meeting had a broader health focus, as shown in the quote below: 
Facilitation of and communication during HDA leaders' meetings and PWFs
HDA leaders' meetings were only supported by HEWs, while midwives from catchment health centers facilitated PWFs together with HEWs. Family health facilitation guide cards were used to illustrate pictures for the pregnant women.
"We teach about danger signs using the family health guidance by showing pictures of danger signs which occur during pregnancy, so that women get in-depth understanding of possible problems." (HEW interview, endline)
In the first observations, we found that the HEWs used a teaching mode and the participants were mostly silent. As a result, it was difficult to understand the view of the participants. However, over time, the mode of discussion improved to two-way communication and women were encouraged to participate and raise cultural or personal issues which were the main barriers to seek maternal health services.
Benefits of community meetings
Knowledge and awareness
The majority of interviewed participants reported that the knowledge and awareness of women about maternal health services improved as a result of the PWFs and HDA efforts. For example, women came to know danger signs that may occur during labour, delivery and post-delivery.
"Formerly when mothers were referred by HEWs, our community did not give attention, but now their awareness has improved by far more than earlier time. They [women] started taking it serious when referred, especially if it is a maternal case." (FGD Men endline) "....previously, they (community) were not aware of the benefits of the service but due to the thorough awareness creation through HDAs in the community they got awareness on their health and services" (FGD Men, endline)
"In this year HDA members attend the meeting every two weeks believing in its importance, which was not really good in previous times. In addition to that, in previous times, people were not aware how many times pregnant women should follow ANC services but now women know that they should visit four times and secondly, pregnant women should go to the health center for tests; these things have improved." (FGD Women, endline)
Strengthened participation through PWFs and HDA leaders' meetings was reported to contribute to increased awareness of maternal health service and improved attitudes of community members, as described below. 
Health seeking behavior and service utilization
Both PWFs and HDA leaders' meetings helped women to address socio-cultural factors that influenced maternal health seeking, like trusting traditional birth attendants and opting for home delivery. As a result, the women participating were reported to have increased tendency of seeking health care and giving birth at the health facilities. This was confirmed by the quantitative data: The ANC utilization figures increased from 73.4% to 77.6% and the institutional skilled delivery rate increased from 76.7% to 83.3% ( In one kebele, an HDA leader reported that advising women was difficult previously, but easier after the training and support from the intervention:
"My village is behind the hill, initially I was tired a lot, because mothers were not voluntarily going for ANC visits and other services, but now though it is far from health posts they are attending the PWF and also getting the ANC services, because they understand the importance, because of that they saved us from tiredness." (FGD Women, endline)
The husbands who participated in FGDs also explained that the HDA has played a role in stimulating health seeking behavior:
"...we, Sidama husbands, used to let our wives stay indoors, but now we send them for ANC service immediately when they are pregnant. And we advise pregnant women in our community to visit the health post as well..."(FGD Men, endline)
Identification of pregnant women and referrals by HDA leaders
Tracking data showed that the percentage of pregnant women who were identified and referred by HDA leaders from the households increased from 42% to 85% ( Table 2) . Participants of interviews and FGDs confirmed that the HDA had a large role in stimulating health seeking and maternal health service utilization, by tracing absentees from ANC and identifying pregnant women and referring them for delivery. 
Challenges of community meetings
The main challenges of PWFs and HDA leaders' meetings were incentive-seeking by some HDA leaders and absenteeism from the sessions due to distance and workload. In addition, lack of reporting formats affected HEWs' capacity to track performance and effectiveness.
Incentives
Most HEWs explained challenges with HDA leaders' meetings, because some HDA leaders expected to receive financial incentives to their contribution.
"These HDA leaders are previous voluntary community health workers. These woman previously got incentives once in three or six months and have such habit, but now days they get nothing at all. These people make rumour expecting incentives and say HEWs are getting benefits for them, letting us to work for free." (HEW interview, endline)
Absenteeism from the meetings of HDA leaders and pregnant women Some HEWs mentioned that absenteeism from the community meetings happened due to distance and household responsibilities of pregnant women or HDA leaders.
"There is a problem of absentees, all participants would not be present all time due to various reasons, and some are claiming the distance, different personal and social issues. Some are disinterested to participate. We are planning to arrange the meeting place at different sites as a solution." (HEW interview, baseline)
Health workers in one of the health centres committed themselves to contribute money for PFWs to provide tea and coffee ceremonies during the meetings. The attendance of women in PWFs in the health posts under this health centre was better than in the other areas.
"We, all our catchment health centre staff, contribute 10 birr per month from our salary. This is divided into four health posts organized by a committee established for this purpose. We provide soap for mothers from our contributed budget." (HEW interview, endline)
Lack of reporting formats for HDA leaders
HEWs mentioned that they collected reports from the leaders of the HDA, but the reporting was verbal. As a result, it was not possible to track the effort of HDA members over time and also to compare one team with another.
"HDA leaders are reporting their performance monthly though it is a verbal report, due to the absence of a reporting format." (HEW interview, endline)
Limited support from the kebele administration
HEWs are accountable to the kebele administration. The kebele administration is expected to support HEWs and evaluate the performance of the HDA and PWFs. Some HEWs explained that they received support, but the majority of HEWs explained that for the kebele administrators, the health sector is not always their concern due to competing priorities. 
DISCUSSION
Bringing health services closer to the community has achieved success in improving health outcomes, and this has been found to be the case also in Ethiopia. However, community participation as declared during the Alma Ata declaration needs continuous investment to ensure access to, and utilization of, primary health services. Structures through which community participation takes place, such as the HDA and the PWF in Ethiopia, should be in place and it is important to identify which factors hinder or facilitate their functionality. We report how a relatively simple intervention, including the introduction of training materials and guides for HEWs on facilitation of community participation and regular monitoring, within the existing community health system, contributed to increased community participation and shows promising results to utilization of ANC and delivery services. We also identified challenges that need to be addressed for better performance.
Close-to-community health providers, such as HEWs, are believed to be able to facilitate community participation, thereby improving community health seeking behaviour and increasing service utilization (21) . HEWs and HDA leaders play a key role in linking communities to the health sector. They are strategically placed to understand the context of the community: they live within the community, speak their local language and understand the culture. Other studies have shown that socio-cultural factors play a large role in pregnant women's maternal health seeking behaviour (10, (22) (23) (24) ; therefore, community meetings like the HDA leaders' meeting and the PWF, facilitated by HEWs, can provide good platforms for discussing barriers to seek care and increasing awareness on the importance to utilize maternal health services.
The mere existence of community structures and policy provisions is not sufficient: it is the active participation of women and the community at large that have contributed to improved access and service utilization in this intervention study. Structures like the HDA and the PWF should be placed in a functional health system, which provides HEWs a working environment to effectively facilitate and promote community participation, and which generally enhances communities' trust in the system (25).
Long-term implementation requires continuous investment in HEWs' roles in facilitating community participation. The role of HEWs should, besides the more technical tasks related to disease specific programmes, keep on having a focus on triggering community participation and social change (26, 27) . Sustainable participation of communities might also need strategies to address challenges related to volunteerism, as raised by several stakeholders during the interviews. HDA leaders asked for financial incentives, partly because some of them were (different types of) volunteers in the past and used to receive allowances. An ethnographic study in Addis Ababa also found that among volunteers working for a non-governmental organization, uncertainty about achieving basic food security and improved socioeconomic status for themselves and their families, in a context of high unemployment, made them request for remuneration (28) . Although HDA leaders have a designated role in assisting HEWs and facilitating community participation, the HDA has been introduced as a system in which there is no financial compensation, as ultimately, all households should be part of the HDA. Alternatively, as found in this study, provision of limited material incentives through a joint responsibility of actors in the health sector and community could motivate volunteers to participate.
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Effective community meetings need facilitators who are equipped with communication and facilitation skills. Participatory facilitation skills can increase the interest of the community as communication shifts from a one person lecture to two way communication; and there is as such a higher chance that the key challenges of the clients, or the community at large, are addressed. Participatory action research conducted in Uganda has demonstrated the contribution of community in improving birth preparedness and access to health facilities in rural communities. Reviews of similar activities have demonstrated improved maternal health outcomes in sub Saharan Africa and Asian countries (29) (30) (31) (32) . This requires observation and support, including supervision and continuous training for HEWs, so that they can learn in the process and function as expected. This could be improved by providing monitoring tools for the HEWs, their supervisors and kebele administrators.
Community structures, embedded in a supportive health system, could contribute to improved maternal health service utilization as shown in this study. The comprehensive and inclusive approach, where the pregnant women, HDA leaders, local administration and the HEWs and professional health workers are working for a common goal, contributed to the success of the intervention. However, the variable support of the kebele leaders, also found in an earlier study (19) , and lesser participation of HDA leaders could be limiting the effectiveness in the future.
While the study results give an indication that improved community participation through HDA leaders' meetings and PWFs could contribute to improved service utilization, we are not able to prove the effectiveness of the intervention at scale. This will remain a problem, as maternal service utilization is affected by multiple actors and contextual factors in the complexity of the health system, including the community (33).
In conclusion, engaging communities through a facilitating role of HEWs contributed to enhanced community participation and improved utilization of maternal health services in Shebedino woreda, Sidama zone in southern Ethiopia. This was ensured by the continued effort to strengthen health centre and health post link and group supervision at catchment health centres. This could be sustained, when the health system keeps on investing in and supporting the HDA and PWFs and enhancing the facilitating role of HEWs. There is great potential to maximize their contribution towards improving maternal health-seeking behaviour, in particular related to skilled, institutional delivery. The lessons learned from this study could be scaled up and used in other settings in the country due to the existing decentralized health system and functional community structures. Embedding the intervention into the health system -from a project-led to an intervention at scale -needs continued effort and partnership. This requires working with the health system from the design to implementation, shifting leadership of project activities to health workers and policy makers and ensuring its effective implementation through continued review of activities and sharing experiences. Further studies are required to understand sustainability and cost-effectiveness of such interventions in the future.
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